. Surface tension effect on the silica microfiber. Upon coated on the silica microfiber, a thin layer of the R6G-doped epoxy resin solution shrinks to form a spindle-like shape rapidly due to its high viscosity. Figure S2 . Intensity distribution at focal plane of the interference stripes with a S pump of 0.85 μm. It is observed that the intensity distribution follows sine functions with visibility close to 1. Figure S3 . Emission intensity versus the pump peak power density in a R6G-doped polystyrene microfiber with a diameter of 4.8 μm. It is observed that only broad spontaneous emission is seen, but for the same level of pump power, lasing action is observed in the bottle microresonator with D out = 4.8 μm (the same one in in Figure 3b ). This comparison result suggests that decreasing in dimensions of our bottle microresonators do not increase the lasing threshold, which is related to the low optical loss and high quality of bottle microresonators. Firstly, by using a directly drawing method, 1,2 a PVC microfiber is fabricated across a glass microchannel with a width of ~500 μm, which consists of two separated glass substrates with the right-side one mounted on a 1-dimensional precision stage equipped with differential micrometers (M-462, Newport). Then polymer bottle microresonator is fabricated on the PVC microfiber by using a self-assembled procedure. By moving the right-side 1-dimensional stage rightwards, a tensile force can be applied on the polymer bottle microresonator. For robust operation, the parts of the PVC microfiber on the glass substrates are bonded together by a low-index UV cured fluoropolymer (EFIRON PC-373; Luvantix Co. Ltd.).
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